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CONDUCTIVE BUMPS WITH NON- CONDUCTIVE JUXTAPOSED 
SIDEWALLS AND METHOD FOR FABRICATING 

Field of the Invention 
[0001] The present invention generally relates to a 

microelectronic structure that is provided with conductive bumps 
on a surface for making electrical connection with other 
substrates and more particularly, relates to a microelectronic 
structure that is provided with conductive bumps each having a 
non-conductive sidewall that faces a non- conductive sidewall of 
an adjacent bump for making electrical communication with bond 
pads on another substrate such as to eliminate the possibility 
of an electrical short between adjacent bumps^. The invention 
further provides a method for fabricating the microelectronic 
structure that is provided with the conductive bumps. 

Background of the Invention 
[0002] In the recent development of integrated circuit (IC) 
chip mounting technologies, an IC chip is frequently bonded to 
another electronic substrate by establishing electrical 
communication between conductive bumps built on the IC chip and 
bond pads provided on the electronic substrate. When such 
bonding technique is used, an anisotropic conductive film (ACF) 
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is frequently provided between the IC chip and the electronic 
substrate such that electrically conductive particles embedded 
in the ACF provide such electrical communication. 

[0003] Referring initially to Figures 1A-1C, a typical process 
for bonding a microelectronic structure to an electronic 
substrate is shown. The microelectronic structure 10 is 
provided with multiple, electrically-conductive bumps 12 formed 
on a top surface for providing electrical communication to 
microelectronic circuits (not shown) in the microelectronic 
structure 10. The conductive bump 12 is built on a bond pad 14 
and a seed layer 16, and is insulated by a dielectric layer 18. 
The electronic substrate 20, on the other hand, is provided with 
multiple bond pads 22 formed on a top surface 24. The 
electronic substrate 20 may be a printed circuit board, Si 
substrate or glass substrate, for example. An anisotropic 
conductive film 30 that has multiple, electrically-conductive 
particles 32 embedded in an electrically-insulating material 34 
is positioned on the top surface 24 of the electronic substrate 
20. 
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[0004] After the microelectronic structure 10, the electronic 
substrate 2 0 and the ACF 3 0 are placed in heated bonding 
equipment and a suitable pressure is applied to press the 
microelectronic structure 10 against the electronic substrate 
20, an electronic assembly 40 is formed which is shown in Figure 
1C. As seen in Figure 1C, electrical communication between the 
microelectronic structure 10 and the electronic substrate 20 is 
established by electrically-conductive particles 32a, 32b and 
32c which provide electrical conductance between the conductive 
bumps 12 and the bond pads 22. 

[0005] The bonding method by using ACF can be efficient and 
low cost. However, since the distribution of the electrically- 
conductive particles 32 cannot be controlled in an orderly 
manner when it is dispersed and embedded in the insulating 
material 34, a cluster of the electrically-conductive particles 
32 frequently occurs which may cause an undesirable electrical 
short between adjacent conductive bumps 12. This is shown in 
Figure ID. While the electrically-conductive particles 32a, 32b 
and 32c provide desirable electrical communication between the 
conductive bumps 12 and the bond pads 22, the electrically- 
conductive particles 32d also cause undesirable electrical 
shorting between the two adjacent conductive bumps 12. When 
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such electrical shorting occurs, the electronic circuits in the 
microelectronic structure 10 may be damaged or otherwise become 
non- functional . Such electrical shorting, therefore, must be 
avoided. 

[0006] As one solution to the problem, ACF suppliers have 

developed an ACF film that exhibits a controlled pattern of 
distribution of the electrically-conductive particles in the 
insulating material. However, such tightly-controlled 

distribution ACF films are produced at very high cost, and 
therefore, render impractical bonding techniques using the film. 

[0007] It is therefore an object of the present invention to 
provide conductive bumps and a method of fabricating conductive 
bumps having at least one non- conductive sidewall, outer wall or 
inner wall to prevent electrical bridging between adjacent 
conductive bumps on a substrate. 

[0008] It is another object of the present invention to 

provide conductive bumps each of which includes at least one 
non -conductive sidewall, outer wall or inner wall that faces an 
adjacent conductive bump to prevent electrical bridging between 
ad j acent conduct ive bumps . 
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[0009] Still another object of the present invention is to 

provide multiple conductive bumps on an IC chip, each of which 
conductive bumps includes at least one sidewall, outer wall or 
inner wall covered with a conductive layer to provide electrical 
conductance between the IC chip and an electronic substrate 
bonded to the IC chip, and at least one sidewall, outer wall or 
inner wall which remains uncovered by a conductive layer to 
prevent electrical bridging between adjacent conductive bumps 
and short-circuiting of the chip. 

[0010] Yet another object of the present invention is to 

provide multiple conductive bumps each of which includes at 
least one non-conductive sidewall, outer wall or inner wall that 
faces an adjacent conductive bump on an IC chip and may be 
provided with a test probe pad for the test probing of the 
conductive bumps on the chip. 

[0011] A still further object of the present invention is to 
provide an IC chip that includes multiple conductive bumps each 
of which is provided with at least one non- conductive sidewall, 
outer wall or inner wall and is applicable to fabrication of 
both ACF flip-chip electronic assemblies and NCF (Non-Conductive 
Film) flip-chip electronic assemblies. 
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[0012] Yet another object of the present invention is to 

provide a method of fabricating an IC chip which includes 
multiple conductive bumps each of which includes at least one 
non- conductive sidewall, outer wall or inner wall which stands 
juxtaposed to an adjacent conductive bump to prevent electrical 
conductance between the bumps and short-circuiting of the chip. 

Summary of the Invention 
[0013] In accordance with these and other objects and 

advantages, the present invention is generally directed to 
conductive bumps which are fabricated on an IC chip substrate 
that is then typically inverted to form a "flip chip" wherein 
the bumps are bonded to respective bond pads on an electronic 
substrate, such as a printed circuit board, Si substrate or 
glass substrate, in the fabrication of flip-chip electronic 
assemblies. At least one outer wall, inner wall or sidewall of 
each conductive bump which is adjacent to a juxtaposed 
conductive bump, is non- conduct ive . Each conductive bump is 
fabricated in such a manner that a conductive metal layer on the 
bump uncovers at least one wall of the bump while covering at 
least one or all of the remaining walls of the bump. 
Accordingly, conductive particles deposited in an anisotropic 
conductive film (ACF) , for example, surrounding the bumps in 
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fabrication of the electronic assembly are incapable of bridging 
conductive layers of adjacent conductive bumps to short-circuit 
the IC chip. 

[0014] The present invention further includes a novel method 
for the fabrication of conductive bumps each having at least one 
non- conductive outer wall, sidewall or inner wall, on a 
substrate in facing relationship to an adjacent conductive bump. 
The method includes providing a substrate having multiple bond 
pads each provided in contact with integrated circuits 
previously fabricated on the substrate; providing an adhesion 
layer on the substrate, over each bond pad; depositing a bump- 
forming layer on the adhesion layer; developing or etching the 
bump -forming layer to define the support structure for the 
conductive bump; depositing an adhesion layer on the etched 
bump- forming layer; depositing a conductive layer on the 
adhesion layer; coating and patterning a photoresist layer on 
the conductive layer; etching the conductive layer to remove the 
conductive layer from at least one of the walls on the bump; and 
etching the adhesion layer and stripping the photoresist layer 
from the conductive bump. 
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Summary of the Invention 
[0015] The invention will now be described, by way of example, 
with reference to the accompanying drawings, in which: 

[0016] Figures 1A-1D are enlarged, cross-sectional views 

illustrating a conventional bonding process for mounting a 
microelectronic structure to an electronic substrate by using an 
isotropic conductive film; 

[0017] Figure 2 is a top view of an IC chip or microelectronic 
structure with multiple conductive bumps provided thereon in 
accordance with one embodiment of the present invention; 

[0018] Figures 2A and 2B are cross-sectional views taken along 
section lines A-A and B-B, respectively, of a conductive bump on 
the microelectronic structure in Figure 2; 

[0019] Figures 3A and 3B are cross-sectional views, taken 

along section lines A-A and B-B, respectively, in Figure 2, of a 
conductive bump of another embodiment of the invention; 
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[0020] Figures 4A and 4B are cross-sectional views, taken 

along section lines A-A and B-B, respectively, in Figure 2, of 
conductive bumps of still another embodiment of the invention; 

[0021] Figure 5 is a top view of a microelectronic structure 
with multiple conductive bumps provided thereon in accordance 
with another embodiment of the present invention; 

[0022] Figure 5A is a cross-sectional view taken along section 
lines A-A in Figure 5, of a conductive bump in accordance with 
the present invention; - 

[0023] Figure 5B is an alternative embodiment of the invention 
taken along section lines A-A in Figure 5; 

[0024] Figure 6 is a top view of a microelectronic structure 
with multiple conductive bumps provided thereon in accordance 
with yet another embodiment of the invention; 

[0025] Figures 6A and 6B are cross-sectional views taken along 
section lines A-A and B-B, respectively, of conductive bumps in 
Figure 6 ; 
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[0026] Figures 7A and 7B are cross-sectional views taken 

along section lines A-A and B-B, respectively, in Figure 6, of 
conductive bumps in accordance with another embodiment of the 
invention; 

[0027] Figures 8A and 8B are cross-sectional views taken 

along section lines A-A and B-B, respectively, in Figure 6, 
illustrating still another embodiment of the invention; 

[0028] Figure 9 is a top view of a microelectronic structure 
with multiple conductive bumps provided thereon in accordance 
with still another embodiment of the invention; 

[0029] Figure 9A is a cross-sectional view, taken along 

section lines A-A in Figure 9; 

[0030] Figure 9B is a cross-sectional view, taken along 

section lines A-A in Figure 9, illustrating an alternative 
embodiment of the invention; 

[0031] Figure 10 is a cross-sectional view of a flip-chip 

electronic assembly fabricated by bonding a microelectronic 
structure, having multiple conductive bumps thereon according to 
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the present invention, to an electronic substrate and providing 
an anisotropic conductive film (ACF) having conductive particles 
as the electrically-conductive medium between the micro- 
electronic substrate and the electronic substrate; 

[0032] Figure 11 is a cross-sectional view of a flip-chip 

electronic assembly fabricated by bonding a microelectronic 
structure, having multiple conductive bumps fabricated thereon 
according to the present invention, to an electronic substrate 
and providing a non- conductive film (NCF) between the 
microelectronic substrate and the electronic substrate; and 

[0033] Figures 12A-12I are cross-sectional views illustrating 
sequential fabrication of a conductive bump on an IC chip 
substrate according to the method of the present invention. 

Detailed Description of the Invention 
[0034] The present invention is generally directed to 

conductive bumps which are fabricated on an IC chip substrate to 
form a microelectronic structure that is then typically inverted 
and bonded to an electronic substrate to fabricate a flip-chip 
electronic assembly. In one embodiment, the conductive bumps 
are provided in electrical contact with respective bond pads on 
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an electronic substrate, such as a printed circuit board, Si 
substrate or glass substrate, for example, through conductive 
particles enmeshed in an anisotropic conductive film (ACF) . In 
another embodiment, the conductive bumps on the IC chip or 
microelectronic structure are provided in direct contact with 
the respective bond pads on the electronic substrate. A non- 
conductive film (NCF) is sandwiched between the microelectronic 
structure and the electronic substrate. 

[0035] In accordance with the present invention, at least one 
outer wall, inner wall or sidewall of each conductive bump which 
is adjacent to a juxtaposed conductive bump, is non- conductive . 
Each conductive bump is fabricated in such a manner that a 
conductive metal layer on the bump uncovers at least one wall of 
the bump while covering at least one or all of the remaining 
walls of the bump. Accordingly, conductive particles deposited 
in an anisotropic conductive film (ACF) , for example, 
surrounding the bumps in fabrication of the electronic assembly 
are incapable of inadvertently bridging conductive layers on 
adjacent conductive bumps to short-circuit the microelectronic 
structure . 
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[0036] The present invention further includes a novel method 
for the fabrication of conductive bumps each having at least one 
non- conductive outer wall, sidewall or inner wall, on a 
substrate in facing relationship to an adjacent conductive bump. 
The method includes providing a substrate having multiple bond 
pads each provided in contact with integrated circuits 
previously fabricated on the substrate; providing an adhesion 
layer on the substrate, over each bond pad; depositing a bump- 
forming layer on the adhesion layer; developing or etching the 
bump- forming layer to define the support structure for the 
conductive bump; depositing an adhesion layer on the etched 
bump-forming layer; depositing a conductive layer on the 
adhesion layer; coating and patterning a photoresist layer on 
the conductive layer; etching the conductive layer to remove the 
conductive layer from at least one of the walls on the bump; and 
etching the adhesion layer and stripping the photoresist layer 
from the conductive bump. 

[0037] Referring initially to Figures 2-2B, an integrated 

circuit (IC) chip or microelectronic device 50 according to a 
first embodiment of the present invention includes a substrate 
54 on which is fabricated multiple conductive bumps 52 in a 
selected pattern. The adjacent conductive bumps 52 are 
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typically arranged in rows next to the respective edges of the 
substrate 54. Each of the conductive bumps 52 is provided in 
electrical contact with an IC device (not shown) previously 
fabricated on the substrate 54 using sequential IC fabrication 
process steps. 

[0038] As shown in the cross-sectional views of Figures 2A and 
2B, a passivation layer 56 typically covers the surface of the 
substrate 54. A metal bond pad 58 is provided in electrical 
contact with IC devices (not shown) previously fabricated on the 
substrate 54. Each conductive bump 52 typically includes an 
adhesive layer of under-bump metal (UBM) 60 which is deposited 
on the bond pad 58, such as by using CVD or PVD techniques. 

[0039] A bump-forming layer 66, which is typically polyimide 
(PI) or other electrically insulative material, is deposited on 
the UBM 60 and then patterned and etched to define the basic 
shape for the conductive bump 52. As shown in Figures 2 and 2A, 
each conductive bump 52 includes an outer wall 67 that faces 
outwardly from the chip 50 and an inner wall 69 that faces the 
center of the chip 50. As shown in Figures 2 and 2B, each 
conductive bump 52 further includes sidewalls 68 that are 
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positioned adjacent to the sidewalls 68 of the juxtaposed 
conductive bump 52 on the chip 50. 

[0040] An adhesion layer 62 is deposited on the bump- forming 
layer 66, and a metal conductive layer 64 is deposited on the 
adhesion layer 62. The conductive layer 64 may be any suitable 
electrically-conductive metal such as Au, Ag, Pt, Pd, Al , Cu, Sn 
and alloys thereof, for example. The adhesion layer 62 promotes 
adhesion between the conductive layer 64 and the underlying 
bump-forming layer 66. As further shown in Figure 2A, in the 
finished conductive bump 52, the adhesion layer 62 and the 
conductive layer 64 cover both the outer wall 67 and the inner 
wall 69, as well as the upper surface 66a, of the bump-shaped 
bump-forming layer 66. As shown in Figure 2B, however, both of 
the sidewalls 68 of the bump- forming layer 66 remain exposed and 
uncovered by the adhesion layer 62 and the conductive layer 64. 
Both the adhesion layer 62 and the conductive layer 64 are 
typically etched from the sidewalls 68 of each conductive bump 
52. Accordingly, because the sidewalls 68 of each conductive 
bump 52 remain uncovered or exposed by the conductive layer 64, 
inadvertent electrical conductance between the sidewalls 68 of 
adjacent conductive bumps 52 in the fabricated electronic 
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assembly 88 (Figure 10) is prevented, as hereinafter further 
described. 

[0041] Referring next to Figures 3A and 3B, in another 

embodiment of the invention the conductive layer 64 covers the 
upper surface 66a, outer wall 67 and inner wall 69 of each 
conductive bump 52a as viewed in the cross-section A-A of Figure 
3A. When viewed in the cross-section B-B of Figure 3B, however, 
the conductive layer 64 and underlying adhesion layer 62 do not 
cover the sidewalls 68 of each conductive bump 52a, leaving the 
bump-forming layer 66 exposed on the respective sidewalls 68. 
Furthermore, each conductive layer 64 and adhesion layer 62 on 
the upper surface 66a are etched to define a shoulder 66b which 
is uncovered by the conductive layer 64 and adhesion layer 62 at 
the edges of the upper surface 66a. 

[0042] Referring next to Figures 4A and 4B, in still another 
embodiment of the invention the conductive layer 64 covers the 
upper surface 66a, outer wall 67 and inner wall 69 of each 
conductive bump 52b as viewed in the cross-section A-A of Figure 
3A. As shown in Figure 4B, each conductive bump 52b includes 
one exposed sidewall 68, from which the adhesion layer 62 and 
conductive layer 64 are omitted, and one covered sidewall 68 on 
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which is provided the adhesion layer 62 and the conductive layer 
64. A shoulder 66b may be provided in the adhesion layer 62 
and conductive layer 64, at an edge of the upper surface 66a of 
the conductive bump 52b. 

[0043] Referring next to Figures 5-5B, in another embodiment 
multiple conductive bumps 72 are provided on a substrate 54 in 
rows which extend along the edges of the substrate to define an 
IC chip or microelectronic structure 70. A protection layer 74 
is deposited on the substrate 54, between the rows of conductive 
bumps 72 to protect the passivation layer 56 from inadvertently 
becoming scratched in the finished electronic device. As shown 
in Fig. 5A, an adhesion layer 62 and a conductive layer 64 cover 
both the outer wall 67 and the inner wall 69 of each conductive 
bump 67, whereas either or both of the sidewalls 68 (Figure 4B) 
of each conductive bump 72 are exposed and uncovered. The 
adhesion layer 62 and conductive layer 64 may extend from the 
conductive bump 72, onto the adjacent substrate 54 to define a 
test probe pad 63 which may be contacted by a test probe 65 for 
testing of the microelectronic structure 70, according to the 
knowledge of those skilled in the art. As shown in Figure 5B, 
in an alternative embodiment a metal shielding layer 76 is 
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provided on the passivation layer 56, and the protection layer 
74 is provided on the metal shielding layer 76. 

[0044] Referring next to Figures 6-6B, in still another 

embodiment of the invention, multiple conductive bumps 82 are 
provided on a substrate 54 and are arranged in staggered 
relationship to each other in two adjacent rows next to the 
respective edges of the substrate 54, to define a 
microelectronic device 80. As shown in Figure 6A, the outer 
wall 67, as well as the upper surface 66a, of each conductive 
bump 82 is typically covered by an adhesion layer 62 and a 
conductive layer 64, whereas the inner wall 69 of each 
conductive bump 82 is exposed and uncovered by the adhesion 
layer 62 and conductive layer 64. As shown in Figure 6B, both 
sidewalls 68 of each conductive bump 82 are exposed and 
uncovered by the adhesion layer 62 and conductive layer 64. 

[004 5] Referring next to Figures 7A and 7B, in yet another 
embodiment each of the conductive bumps 82a includes a shoulder 
66b provided in the conductive layer 64 and underlying adhesion 
layer 62, at the edges of the upper surface 66a, as shown in 
Figure 7B. As shown in Figure 7A, when viewed along the cross- 
section A-A in Figure 6, the adhesion layer 62 and overlying 
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conductive layer 64 cover both the upper surface 66a and the 
outer wall 67 of each conductive bump 82a, whereas the inner 
wall 6 9 remains uncovered and exposed. 

[0046] Referring next to Figures 8A and 8B, in another 

embodiment the upper surface 66a and outer wall 67 of each 
conductive bump 82b are covered by the adhesion layer 62 and 
conductive layer 64, whereas the inner wall 69 remains uncovered 
and exposed, as shown in Figure 8A. One sidewall 68 is covered 
by the adhesion layer 62 and the conductive layer 64, and the 
other sidewall 68 is uncovered and exposed, as shown in Figure 
8B. 

[0047] Referring next to Figures 9-9B, in another embodiment 
multiple conductive bumps 86 are provided on a substrate 54 in 
two rows which extend along the respective edges of the 
substrate 54 to define an IC chip or microelectronic structure 
84. An elongated protection layer 74 is deposited on the 
substrate 54, between the rows of conductive bumps 86, to 
protect the passivation layer 56 from inadvertently becoming 
scratched in the finished electronic device. As shown in Fig. 
9A, an adhesion layer 62 and a conductive layer 64 cover both 
the outer wall 67 and the upper surface 66a of each conductive 
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bump 86, whereas the inner wall 69 of each conductive bump 86, 
as well as either or both of the sidewalls 68 (Figure 8B) of 
each conductive bump 86, are exposed. The adhesion layer 62 and 
conductive layer 64 may extend from the conductive bump 86 onto 
the adjacent substrate 54 to define a test probe pad 63 which 
may be contacted by a test probe 65 for testing of the 
microelectronic structure 84. As shown in Figure 9B, in an 
alternative embodiment a metal shielding layer 76 is provided on 
the passivation layer 56, and the protection layer 74 is 
provided on the metal shielding layer 76. 

[0048] Referring next to Figure 10, a flip-chip electronic 

assembly 88, fabricated using a microelectronic structure 50 
having multiple conductive bumps 52 as heretofore described with 
respect to the invention of Figures 2-2B, is shown. Through one 
or multiple conductive particles 94 dispersed in an anisotropic 
conducting film (ACF) 92, each conductive bump 52 is provided in 
electrical contact with a metal bond pad 91 provided on an 
electronic substrate 90, such as a printed circuit board, Si 
substrate or glass substrate, for example. The ACF 92 is 
sandwiched between the microelectronic structure 50 and the 
electronic substrate 90. Because the sidewalls 68 of each 
conductive bump 52 lack the conductive layer 64 (Figure 2B) , 
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which is confined to the upper surface 66a, the outer wall 67 
and the inner wall 69 of the conductive bump 52, as shown in 
Figure 2A, the conductive particles 94 are incapable of forming 
an electrical path between adjacent conductive bumps 52 and 
short-circuiting the electronic assembly 88. 

[0049] Figure 11 illustrates a flip-chip electronic assembly 
88a of alternative design, wherein each conductive bump 52 on 
the microelectronic structure 50 is provided in direct 
electrical contact with a bond pad 91 on an electronic substrate 
90. A non- conductive film (NCF) 95 is sandwiched between the 
microelectronic device 50 and the electronic substrate 90. 

[0050] An illustrative method of fabricating a microelectronic 
substrate 52a according to the present invention is shown in 
Figures 12A-12I. As shown in Figure 12A, a passivation layer 56 
is initially deposited on the substrate 54. A metal bond pad 58 
is embedded in the passivation layer 56. The bond pad 58 is 
provided in electrical contact with an IC device (not shown) 
previously fabricated on the substrate 54. 

[0051] As shown in Figure 12B, a layer of under-bump metal 
(UBM) 60 is deposited on the passivation layer 56 and the bond 
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pad 58. The UBM 60 may be formed using CVD or PVD techniques, 
for example. The UBM 60 provides an adhesion layer for the 
conductive bump 52a subsequently fabricated thereon. 

[0052] As shown in Figure 12C, a bump-forming layer 66, which 
is typically a non- conductive material such as polyimide (PI) , 
is deposited on the UBM 60. The bump-forming layer 66 is 
typically spin-coated on the UBM 60, although other techniques 
may be used for the purpose. The bump-forming layer 66 forms 
the supporting structure for each conductive bump 52a in the 
finished microelectronic structure. As shown in Figure 12D, the 
bump- forming layer 66 is then developed or etched to define the 
conductive bump structure 99 on that portion of the UBM 60, 
which overlies the bond pad 58. The etching process also 
removes the remaining portion of the bump- forming layer 66 
material from the UBM 60. The conductive bump structure 99 
includes an upper surface 66a and sidewalls 68. 

[0053] As shown in Figure 12E, an adhesion layer 62 is then 
deposited on the upper surface 66a and sidewalls 68 of the bump 
structure 99. A conductive layer 64 is then deposited on the 
adhesion layer 62, as shown in Figure 12F. The adhesion layer 
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62 and conductive layer 64 are typically formed by conventional 
sputtering techniques known by those skilled in the art. 

[0054] As shown in Figure 12G, a patterned photoresist layer 
97 is next deposited on the conductive layer 64 provided on the 
upper surface 66a of the bump structure 99. The photoresist 
layer 97 covers the areas of the conductive layer 64 and 
underlying adhesion layer 62 on the upper surface 66a and 
exposes the areas of the conductive layer 64 and adhesion layer 
62 that cover the sidewalls 68. 

[0055] As shown in Figure 12H, the portions of the conductive 
layer 64 and underlying adhesion layer 62 that are not covered 
by the photoresist 67 are then etched from the sidewalls 68 of 
the bump structure 99. Accordingly, as shown in Figure 121, the 
adhesion layer 62 and conductive layer 64 remain on the upper 
surface 66a of the conductive bump 52a, whereas the sidewalls 68 
are exposed and uncovered by the adhesion layer 62 and 
conductive layer 64. Furthermore, by using a photoresist layer 
97 (Figure 12G) which is narrower than the upper surface 66a of 
the conductive bump 52a, as shown, a shoulder 66b can be 
provided in the conductive layer 64 and adhesion layer 62, at 
the edges of the upper surface 66a. 
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[0056] While the preferred embodiments of the invention have 
been described above, it will be recognized and understood that 
various modifications can be made in the invention and the 
appended claims are intended to cover all such modifications 
which may fall within the spirit and scope of the invention. 
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